Sent By: Crawford PLLC- 




651686 7111 ; 



Apr- 




03 5:54PM; 



Page 2 



in the Claims 

Please cancel claims 20-23 and am end the claims, fnHicq tpd b R liv r i — ; 

L (currently amended): A duplex portable hlndset speakerphone, comprising: 
a microprocessor; m 

a hands-free receive registes coupled to the microprocessor; 

a hands-free transmit register coupled to the microprocessor; 

a memory circuit having as algorithm executable by the microprocessor 
for operating the speakerphone; I 

a first analog-to-digital converter coupled to the hands-free receive 
register; I 

a second analog-to-digitll converter coupled to the hands-free transmit 
register; I 

a first programmable digital attenuator in a speech path and coupled to the 
microprocessor and to a spealJr; 

a second programmable digital attenuator in another speech path and 
coupled Lo the mieroprocessOT and to a microphone; 

wherein the microprocessor alternately receives speech signals in the 
respective speech paths andffl etermines peak volume levels in both speech paths 
and adjusts gain levels in tm speech paths in response to the peak volume levels. 

2, (currently amended): A speakelphone system comprising: 
a full duplex portatSc handset including 

an integrated circuit controller chip having a microprocessor, an embedded 
hands-free receive register coupled to the microprocessor, an embedded hands- 
free transmit register coipled to the microprocessor, a pre-amplifler coupled to 
the microprocessor, andft codec having first and second programmable digital 
attenuators, the first pnprammablc digital attenuator coupled to the 
microprocessor, and thl second programmable digital attenuator coupled to the 
microprocessor, to theftmhedded hands-free transmit register, and to the pre- 
amplifier; wherein ihefinicroprocessor alternately receive s speech signals in the 




respective speech p<xim and determines peak volume levels in both speech paths 
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and adjusts the programmable digjpd attenuators in response to Llic peak volume 
levels and duplex communicatkjp is achieved without digital signal proc e ssings 

3. (cancelled) 

4. (original): The speakerphone systerf of claim 2, further including a base station 
comprising: 

an integrated circuit coiftroller chip comprising a codec; 
a telephone line interface; and 
a radio frequency interfice. 

5-6. (cancelled) 



7. (previously amended): A methoa of operating a duplex spcakcrphonc by a 
microprocessor in a portable handset, without digital signal processing, the handset 
further including a ROM containing a stored operation algorithm for directing the 
microprocessor, hands-free transnm and receive registers, a microphone, a speaker, a 
first-speech path between the mici&phone and a radio frequency interface, and a second 
speech path between the speaker $id the radio frequency interface, the method 
comprising the steps of: 

a. directing t|fe reading of the hands-free registers, and determining 
the peak vjplumc levels of both speech paths; and 

b. digitally adjusting the microphone and speaker gains in relation to 
the peak folume levels. 



8. (currently amended): The method of claim 7, wherein the stored operation algorithm 
uses softwre software timers md peak detection. 



9. (original): The method oi'Slaim 8 ? wherein a software time generates a hardware 
interrupt to the microprocessor on every speech frame so that one of the hands-free 
registers can be read by a sofflwarc peak detector. 
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10-23. (canicllcd) 



24. (currency amended): A speakcrphonc arrangement mcluding-a-micrc 

Bp e ak e r Aomprising: 
a base unit: and 

a portable haifflset coiranunicativclv coupl ed t o the base unit via a wireless channel, 
including 

i microphone: 
speaker: 

I first speech path to the speaker, 
Isecond speech path to the microphone; 

affirst programmable digital level-adjustor adapted to be controlled to 
provide a^ain adjustment along the first speech path; 

a second programmable digital level-adjustor adapted to be controlled to 
provide a rain adjustment along the second speech path; 

a logfte decision circuit, coupled to the first and second programmable 
digital level-adjustors, adapted to alternately receive speech signals in the 
respective speech paths and determine regularly the respective peak amplitudes of 
signals in the first and second speech paths, and, in response, controlling the gains 
of the respecting? first and second speech paths during full duplex operation by 
controlling the Hrst and second programmable digital level-adjustors. 



25. (previously added): & speakerphone arrangement, according to claim 24, wherein the 
logic decision circuit is amiicroproccssor circuit. 



26. (previously added): A Speakerphone arrangement, according to claim 24, wherein the 
logic decision circuit is conitelircd and arranged to dynamically regulate the balance of 
the speech paths during full Aiplex communication. 
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27. (previously amended): A speakerphon /arrangement, according to claim 24, wherein 
the logic decision circuit is further adaptetfto implement automatic gain control and 
thereby regulate gain proportions along eg least one of the two speech paths in a full 
duplex state. 

28. (previously amended): A speakerphSne arrangement, according to claim 24 ? wherein 
the logic decision circuit is further adapged to implement automatic gain control and 
thereby regulate gain proportions dongjboth speech paths in a full duplex state. 



\ 



29. (previously added): A speakerphone arrangement, according to claim 24, wherein the 
logic decision circuit is further adapted to operate in a plurality of full duplex substatcs, 
each substate defining a different relagonship between respective gains of the first and 
second speech paths. 

30. (previously added): A speakerpnone arrangement* according to claim 29, wherein the 
substatcs include a first unbalanced Sain relationship used in response to the speech 
volume of the first speech path thatfls less than the speech volume of the second speech 
path, and a second unbalanced gaimrelationship used in response to the speech volume of 
the first speech path that is greater Shan the speech volume of the second speech path. 



3 1 . (previously added): A speakegphone arrangement, according to claim 29, wherein the 
substates include a balanced gainffelationship, first unbalanced gain relationship used in 
response to the speech volume ofjjthe first speech path that is less than the speech volume 
of the second speech path, and a Second unbalanced gain relationship used in response to 
the speech volume of the first spf ech path that is greater than the speech volume of the 
second speech path. 



32. (previously added): A spcancrphonc arrangement, according to claim 24, wherein the 
logic decision circuit is further adapted to implement automatic gain control using 
hysteresis and thereby regulate |ain proportions along both speech paths a full duplex 
state. 
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33. (previously added): A spcakcrph©ic arrangement, according to claim 24, wherein the 
logic decision circuit is further adaptfd lo operate in a plurality of full duplex subsidies, 
each substate defining a different remtionship between respective gains of the first and 
second speech paths, one of the surfttates include a balanced gain relationship, another 
substate including a first unbalancJtf gain relationship used in response to the speech 
volume of the first speech path th & is less than the speech volume of the second speech 
path, and another substate including a second unbalanced gain relationship used in 
response to the speech volume of jfihe first speech path that is greater than the speech 
volume of the second speech path! 

34. (previously added): A speakeiphone arrangement, according to claim 24, wherein the 
logic decision circuit is further acrapted to operate in a plurality of full duplex substates, 
with the logic decision circuii traflsilioning between substates in response to: the volume 
levels in the first and second spe^h paths, and ihc current substate. 



'4) 



35. (currently amended): A spegkerphone arrangement including a microphone and a 
speaker, comprising: 

a first speech patl to the speaker; 

a second speech |ath to the microphone; 

a first level -adjustment means adapted to be controlled to adjust the 



volume along the first snecch path; 

a second level-adjustment means adapted to be controlled to adjust the 
volume along the seconl speech path; 

means for alternately receiving speech signals in the respective speech 
eaihs^^determining regularly the respective peak amplitudes of signals in the 
first and second speech |aths, and in response controlling the gains of the 
respective first and secold speech paths during full duplex operation by 
controlling the first and second level-adjustment means. 
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36, (previously added): A method of cAitrolling an audio signal level in a portable 
communications device having a first Speech path to a speaker and a second speech path 
to a microphone, comprising: 

determining regularl}|the respective peak amplitudes of signals in the first 
and second speech paths; . 

in response, control ffiig the gains of the respective first and second speech 
paths during full duplex operation. 

37. (previously amended): A mefiiod of controlling an audio signal level in a portable 
communications device, according to claim 36. further including using automatic gain 
control with hysteresis and Iheretgy regulating gain proportions along both speech paths in 
a full duplex state. 
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